A project was planned to explore the practicality of using pharmacy technicians to support the workload of nursing teams on a busy haematology oncology ward of 28 beds in a university acute care children's hospital of 300 beds. The question asked was, could pharmacy technicians be part of the nursing team to undertake what has traditionally been considered a nursing role? Three pharmacy technicians were trained and participated in the study. Assisting in the preparation and administration of 509 intravenous injections out of a possible 1123 (45%) of all intravenous injections prepared on the ward during the study period. The results indicated a reduction in adverse events of 1-2 a day during the study period, a reduction in work-related stress by nursing staff associated with preparing complex medication and releasing a nurse, 4 hours a day to enable them additional time to care for patients.
INTRODUCTION
The current imperatives to increase efficiency, to use resources more effectively, to improve patient safety set against a backdrop of reducing length of stay and moving healthcare to where the patient is, lead us to continually consider better ways of working.
Many hospitals in England are struggling to recruit adequate numbers of nurses to staff their wards. Some 92% of the 225 acute hospital trusts in England did not manage to run wards with their planned number of nurses. 1 2 It should also be noted that paediatric trained nurses are fewer in number than general trained nurses. 3 In a paediatric hospital, nurses are tasked with the selection, preparation or, more accurately, reconstitution including, if necessary, dilution and administration of intravenous drugs to patients. It is mandated by the Trust medicines policy that tasks making up these processes are checked by a second competent individual, typically another nurse, so two nurses are actually involved in the preparation and administration process.
Moreover, nursing staff are the professional group more than any other that actively record errors and incidents. Ross et al, 4 in a study conducted in a paediatric teaching hospital in England, reported a medication error rate of about 0.15% and nurses were responsible for 59% of these errors.
The use of medicines carries risks of adverse events, which are greater in the paediatric population because of many factors, notably the increased use of compounding inherent to sterile and nonsterile named patient-prepared medicines. [5] [6] [7] Furthermore, intravenous drug administration is a riskier route than almost any other used in a hospital setting. 6 8 In this context, we consider an innovative way to approach the intravenous preparation and administration process in our paediatric hospital.
There is a growing body of literature describing the expanding role of pharmacy technicians. [9] [10] [11] Moreover, some authors demonstrated the positive impact of pharmacy technicians in activities traditionally considered to be a pharmacist or nursing role. 12 13 In this context, we believe that it could be an interesting approach to consider. A project was planned to explore the practicality of using pharmacy technicians to support the workload of nursing teams. The question asked was, could pharmacy technicians be part of the nursing team to undertake what has traditionally been considered a nursing role? A busy haematology oncology ward in a paediatric hospital was selected for the project.
The aim of the project was to pair a nurse and a pharmacy technician as a team to carry out a busy medicine administration round on the ward, exclusively with intravenous drugs.
METHOD Setting
The study took place on a haematology oncology ward of 28 beds in a university acute care children's hospital of 300 beds. The haematology oncology ward was chosen for the project because of the very busy activity, the engagement of the senior nursing team on the ward and a willingness to support the project.
Implementation of pharmacy technicians as part of the nursing team A well-conducted change As the Kotter model of change management is usually used as a tool for achieving meaningful change and accelerating practice change in the pharmacy setting, we used it to conduct our change. 14 15 Regarding the implementation of pharmacy technicians as part of the nursing team, we (1) instil a sense of urgency by the inadequate numbers of nurses to staff the ward; (2) build a guiding coalition by building a team to manage the project (ie, see below); (3) create a vision and supporting strategies with various meeting of our team; (4) communicate the vision to the haematology oncology ward; (5) empower employees to take action by organising technician training (ie, see below) and enrolling nurse on a voluntary basis to take part of the pilot study; (6) generate short-term gains by this pilot study; (7) consolidate improvements and produce more change; and (8) anchor new approaches in the culture by the expansion of the project.
Legal and professional implications
An investigation into the legal and professional implications of working in this way was carried out and advice sought from relevant professional bodies, national guidance and discussed with senior hospital management.
Team
A senior medicines management nurse who works in the pharmacy department led the team and also assumed the role of mentor; in addition, the technicians were supported by a nurse trainer and nurse educator.
Pharmacy technicians chosen to become members of the nurse team were already working on the oncology unit and were familiar with the nursing team and ward practice. Most of their pharmacy work included medicine stock maintenance, checking patients' own medicines for suitability for use during their inpatient stay and surveying medicine administration charts for medicine availability.
New pharmacy technician's role
The pharmacy technicians were assigned to the busiest medicine round particularly to intravenous medicine preparation and administration. A nurse volunteer was paired with a pharmacy technician for the preparation and administration of intravenous drugs for that medicines round. For this pilot study, the pharmacy technicians acted as the second checker to the nurse during preparation and administration of medicines. The second check included a strict control of all steps of the process by using a specially designed checklist described below (see online supplementary appendix 1).
Technician training and management
A training needs assessment was undertaken for the pharmacy technicians and additional training (30 hours) delivered by senior nurse trainers was given, particularly in intravenous management including syringe drivers and an introduction to nursing basic patient assessment skills. The areas of competency and awareness that must be demonstrated by pharmacy technicians are presented in online supplementary appendix 2. Online supplementary appendix 2 is a spreadsheet used for this pilot study and also used for the expanded project (ie, pharmacy technician as primarily to make up the infusions).
A Quality Management System strategy was introduced, and this included a strictly protocol-driven approach to the process, augmenting the nurses' clinical and professional skills. This included the introduction of a specially designed checklist, influenced by the WHO safer surgery checklist and inspired by a visit by one of the investigators to an airline pilots' revalidation session. 16 On the reverse of the checklist was a calculation aide. The checklist itself (see online supplementary appendix 1) consisted of the five rights, the right patient, the right medicine, the right dose, the right route and the right time. In addition, the preparation area became a 'quiet area' instead of the noisy bedside area. Thereby, flow rate calculations and complex calculations are made without distractions.
Period test
Experienced pharmacy technicians were assigned for a finite period from 1 April 2015 to 31 July 2015.
Measurement Pharmacy technician's intervention
Three pharmacy technicians recorded prospectively any interventions that they made (ie, number of intravenous preparations and administrations) or concerns that they had (ie, number of near misses during the double-checking activity). An analysis of near misses data was carried out according to the five rights.
Staff nursing satisfaction
A semistructured interview was carried out by the lead cancer nurse, over a 3-day period, of the nursing staff who were present at the time was conducted to evaluate staff nursing satisfaction.
RESULTS

Pharmacy technician's intervention
Three pharmacy technicians were trained and participated in the study. The preparation/administration activity included 304 hours of actual cover over 76 days during this period, and 509 intravenous preparations and administrations assisted by the three pharmacy technicians (ie, average of 35 min per intravenous), out of a possible 1123 preparations (45%) of all intravenous preparations and administrations of the ward during the study period. The pharmacy technicians were available to work on the project during the busy late morning-lunch time medicine round.
Interventions were recorded during 1 week of the project and 15 near misses were recorded by pharmacy technicians. Table 1 summarises the near misses recorded. The addition of a pharmacy technician to the medicines administration process appeared to prevent 1-3 incidents (incidents reporting form 1 (ie, IR1)) a day from occurring.
Staff nursing satisfaction
Fifteen nurses were interviewed, which represented 25.9% (n=58) of the total possible ward nursing compliment. Regarding the nurses interviewed, 100% (n=15/15) were satisfied with the introduction of a pharmacy technician as part of their team.
Nurses reported that "the timings of support is not long enough"; "staff have to adjust administration times to fit in with clinical activity and procedures etc. and therefore an increase in the technician time on the ward would further support this flexibility". The intention was to give as a bolus over 3-5 min-advised that the dose must be infused as 21 mg/kg over a minimum of 15 min
Nurses also suggested an involvement in other activities like preparation and administration of oral drugs: "The team would like support with the oral drug rounds".
DISCUSSION
The pharmacy technician-nurse team was a genuine multidisciplinary skill mix team. The pharmacy technicians brought a protocol-driven proactive medicine safety approach to the partnership, while the nurse added the necessary patient assessment skills, medicines administration knowledge and clinical expertise particular to the specialty.
New pharmacy technician role
Data collected indicated that the addition of a pharmacy technician to the medicines administration process prevented 1-3 incidents (IR1s) a day from occurring. The pharmacy technicians proactively addressed errors or potential errors before proceeding with the intravenous preparation process, questioning ambiguity or actually errors on the medicines administration charts. Another positive outcome realised from the project was that an experienced nurse who otherwise would have been tasked with medicines preparation and administration was released to care for patients and able to use their clinical skills to good effect. In addition, by releasing a nurse from the medicines administration process, the pharmacy technicians supported the nursing workload and thereby contributed to ensuring that medicines were given in a more timely fashion. If for no other reasons than they were an additional pair of hands and less likely to be called away from preparing medicines than a nurse would be, which in itself contributed to patient safety.
Although slips are vastly more common than mistakes, healthcare organisation has typically responded to all errors as if they were mistakes, resorting to remedial education and/or added layers of supervision. Such an approach may have an impact on the behaviour of an individual who commits an error, but does nothing to prevent other frontline workers from committing the same error, leaving patients at risk of continued harm unless broader, more systemic, solutions are implemented. 17 The use of a standardised protocol in the form of a checklist together with a calculation tool was particularly useful in trapping errors and giving assurance to those involved that they had not made an error. In fact, an axiom of human factors engineering is that processes should be standardised whenever possible, whether to improve safety or improve efficiency. 18 Working to standardised protocols and visual cues are particularly beneficial when working in busy time-pressured, high-risk situations and where staff are subject to direct or indirect distractions. Arguably, this also introduced evidenced double checking into the process.
Staff nursing satisfaction
As this pilot study was done on a voluntary basis, not all of the nursing teams chose to participate. Moreover, regarding the complexity to implement change in pharmacy practice, it appears normal to not have a 100% nursing team involved in this pilot study. 15 However, all that did welcomed the pilot and would like to see the pilot extended. It was notable that for many this approach reduced stress related to medicines administration and preparation that many nurses experience as they review their work at the end of their shift.
Strengths and limitations
To our knowledge, few articles describe the introduction of pharmacy technicians, at the invitation of the nursing team, actually as part of the nursing team and partnered with a nurse. 19 20 This was arguably a significant role development that pharmacy technicians have made since they became a profession and one that did not emanate from pharmacists. Moreover, the introduction of pharmacy technicians as part of the nursing team is also a new approach to develop or reinforce real collaborative practice between pharmacy and clinical wards.
This study has limitations. The aim of the study was not to evaluate the impact of pharmacy technicians or to compare the efficiency between pharmacy technicians and nurses. First, regarding the time required as the second checker to the nurse during preparation and administration of medicines, this may seem long. However, the second check included a strict control of all steps of the process by using a specially designed checklist, which we believe to be a real added value to the process. Second, regarding we did not compare the number of errors detects by pharmacy technicians versus nurses. In fact, to know whether this is better, worse or the same as second checking nurses, another study will be needed.
The data collection was limited, and consequently, the link to a reduction in reported incidents can only at this stage be considered at best to be anecdotal. However, the intention is to conduct a more robust investigation and data-gathering exercise in the future.
Finally, we did not measure technician's satisfaction. Nevertheless, Trevarrow et al 20 reported a greater sense of job satisfaction as a result of pharmacy technician partnership role on the care team.
Expansion of the project
On the haematology oncology ward, after this pilot study, where the pharmacy technicians acted as the second checker to the nurse during preparation and administration of medicines, we will test the technicians as primarily to make up the infusions (see online supplementary appendix 2). On a global scale, sufficient data were collected to generate interest to expand the project to other ward areas in the hospital.
CONCLUSION
The introduction of pharmacy technicians onto a busy oncology ward as part of the nursing team was a success in terms of new role assumed by pharmacy technicians and staff nursing satisfaction. This pilot was a brief snapshot in time and more data are required before definitive conclusions can be drawn. However, a sufficient indication was derived as to the benefits of drawing from the approach, knowledge and competencies of two professional groups to merit a more in-depth investigation into this strategy.
